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power, the engine boiler was found to be very far gone, a new one was ordered with all speed, the old one was kept working at forty pounds to the square inch, but was not proved at all beyond this. To have proved it even to forty-five pounds would have been deemed to involve too much danger of breaking the boiler, causing the stoppage of the engine, and the flooding of the low-lying lands. This story is not an exact report of any one single occurrence, but it is a fair representation of numerous cases often occurring in the exigencies of the varied operations of men.
I have now been speaking of structures which would admit of being proved beyond a definite working load which they are required to resist. On the other hand, however, it is to be observed that many structures, or most structures, indeed, from their very nature do not admit of being proved experimentally, but must be made and set to work on trust in the sufficiency of the design and of the execution. A ship, as I have already pointed out, is an instance of this kind; and here, for due safety, we have to rely on a large excess of calculated or estimated strength in the various parts beyond that required in their ordinary use, and in many of them, beyond what may ever happen to be called into exertion. We have also to submit in such cases to have the clear knowledge that at best the structure is not sufficient for resisting all the influences to which it may possibly be exposed when in use, and that danger in its use cannot be avoided.
Boilers, on the other hand, are a structure most peculiarly well suited for perfect experimental testing. If two boilers executed by different makers, but under the same specification and the same terms of contract, and intended to work at 40 Ibs. to the square inch, have their dimensions such that their calculated or estimated bursting pressure will be 320 Ibs. to the square inch, or eight times the working pressure, and if one be proved to 80 Ibs. and the other to 120 Ibs., neither being found to fail,—surely the one which has resisted 120 Ibs. will be more trustworthy, under the various chances of possibly augmented pressure, through negligence or other causes, than the one which is only known to have resisted 80 Ibs.
Though offering here for consideration a comparison of two cases, in one of which the test is carried to twice, and in the other to three times the working pressure; yet I do not wish to